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Description 

Technical Field 

This invention relates to hot-melt adhesive compositions which are characterized by amorphous 
polyolefins and graft copolymers of polycyclic aliphatic hydrocarbon resins and maleic anhydride. Such 
compositions have excellent adhesion, especially to difficult-to-bond substrates such as polyethylene, and 
are useful in the assembly of disposable diapers, sanitary napkins, bed pads, and other assembly 
applications where polyethylene film is bonded. 

ThC not " me,t ad hesives to which this invention relates are prepared from a base polymer or copolymer 
of propylene and a polycyclic hydrocarbon resin. In the past, it has been proposed to functionalize the base 
polymer in an effort to improve adhesion. Graft copolymers have been formed using the monomer from 
which the base polymer is formed and maleic anhydride, thus typically forming a maleated polyethylene or 
maleated polypropylene. During the grafting reaction, however, the viscosity of the base polymer either 
increased because of cross-linking as in the case of polyethylene or decreased greatly because of polymer 
is degradation as in the case of polypropylene. It has now been found that improved adhesion can be 
obtained by grafting the polycyclic hydrocarbon rather than the base polymer resin with maleic anhydride. 
In this manner, problems with viscosity control are avoided. 

Also the improved adhesion, in turn, results in less zippering (also known as "slip-stick"), which is 
often noticed when bonded substrates are separated, resulting from areas of poor adhesion alternating 
20 with areas of good adhesion. 

Graft polymerization of maleic anhydride onto polyethylene and polyethylene copolymers is described 
in U.S. Patent 4,358,564. In ail examples the viscosity of the grafted polymer is considerably greater than 
the starting viscosity. Even with the use of viscosity stabilizers the viscosity of the grafted polyethylene 
increases greatly. The graft polymerizations of maleic anhydride onto amorphous or crystalline 
25 polypropylene results in a product with greatly reduced viscosity. 

Disclosure of the Invention 

According to the present invention, there are provided hot-melt adhesive compositions having 
improved peel strength which are characterized by a mixture of 
30 t\ t rom 55 to 95 we '9 n * % of an amorphous polymer containing at least 10% propylene, and 
b) from 45 to 5 weight % of a graft copolymer of 

1) a polycyclic, saturated, aliphatic hydrocarbon resin having a viscosity of 100—2000 mPas at 
190°C and a ring and ball softening point (RBSP) of 75— 150°C, and 

2) maleic anhydride, 

35 the graft copolymer having an acid number of 0.5 — 60. 

The amorphous polymer described above may contain up to 70% of one or more o-olefins other than 
propylene having 2—6 carbon atoms. 

Also according to the present invention, there are provided plasticized compositions as described 
above, and articles, especially polyethylene film, bonded with the compositions described above. 

The present invention further provides compositions of matter such as adhesives characterized by the 
graft copolymers described above. 

The amorphous polymer may contain up to 70% of at least one other a-olefin having 2—6 carbon 
atoms such as ethylene, butene, hexene, etc. 

Preferably, the graft copolymers according to this invention have acid numbers of 1.0 — 42. Preferably, 
the polycyclic hydrocarbon resin has a viscosity of 150— 1000 mPas at 190°C, an acid number of 2.0—6 0 a 
nng and ball softening point of 100— 130°C, a density of 1.0— 1.1, and a flash point of 230— 310°C. Typically, 
this resin has a number average value of 60 carbon atoms and a weight average of 113 carbon atoms. 

By the term "saturated" it is meant that the polycyclic hydrocarbon resins are substantially saturated. 
The resins may contain an insignificant number of unsaturated bonds and still be within this definition. 
so Typically, the useful polycyclic hydrocarbon resins have bromine numbers of less than 6. 

As examples of polycyclic, saturated, hydrocarbon polymeric resin used in the compositions of the 
present invention, Eastotac H— 100, H— 115 and H— 130 resins, processed from C5 feed streams, are 
typical. Other suitable commercially available polycyclic, saturated, hydrocarbon resins include Escorez 
520 resin which is a C5 resin. Zonarex B— 125 resin^a beta terpene resin) and Wingtac 95 resin, a C5 resin. 
55 Other saturated, polycyclic hydrocarbon resins having the description called for above may also be used. 
The Eastotac resins as well as other polycyclic, saturated, hydrocarbon resins may be prepared by 
techniques well known to those skilled in the art. For example, U.S. Patent No. 3,701,760 discloses a 
process suitable for forming certain polycyclic, saturated hydrocarbon resins suitable for producing the 
graft copolymers in accordance with this invention. 
60 In general terms, the process disclosed in the '760 patent for preparing these polycyclic hydrocarbon 
resins as follows: polymerizing a mixed hydrocarbon fraction in the presence of AICI 3 in a two-stage 
reaction system wherein the temperature in the first stage is lower than that in the second stage to obtain a 
solution containing a high softening point crude resin in good yields, removing the chlorides from the resin 
solution by methanol extraction or high temperature lime treatment followed by low pressure 
65 hydrogenation and/or alumina treatment followed by high pressure-high temperature hydrogenation to 
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remove color and reduce unsaturation and thereafter stripping the resin solution to obtain a low color, 
color stable, high softening point hydrocarbon resin in good yields. 

The process used to graft the hydrocarbon resin with maleic anhydride proceeds smoothly at mild 
temperatures. Typically the resin is maleated at 130°C to 250°C using a peroxide such that the maleic 

5 anhydride will be grafted onto the resin in a reasonable time period. A chain transfer agent may be used if 
desired. By the appropriate choice of quantity of peroxide and maleic anhydride, it is possible to vary the 
acid number of from less than 1 up to 60 or more. 

A suitable process for preparing the graft copolymers may be described as follows: 

A 2-Hter resin flask charged with Resin H— 130 is fitted with a mechanical stirrer, heating mantle, and 

to nitrogen inlet. A thermocouple extending into the Eastotac resin H — 130 is to control the reaction 
temperature at 165°C by means of a Parr temperature controller. An addition funnel containing maleics 
anhydride in acetone, 2,5-dimethyl-5-di(t-butylperoxy)hexane (Lupersol 101), and tetralin is fitted onto the 
resin flask. A Dean-Stark tube and condensor is also attached to the flask. The flask is heated to 165°C and 
maintained with stirring for 15 minutes at which point the maleic anhydride/peroxide solution is added 

75 dropwise. The addition of the solution takes 45 minutes. The mixture is stirred an additional 30 minutes. 
The nitrogen flow is increased to a rapid purge for an additional 30 minutes to remove any unreacted 
maleic anhydride and (tetralin, if used). The maleated resin is removed from the flask. It has a viscosity of 
1,425 mPas at 190°C and an acid number of 14.4. The RBSP is 129°C and the Gardner color is 10. (The 
starting resin has a viscosity of 1,325 mPas at 190°C, a Gardner color of 6 and RBSP of 130°C). 

20 The process for preparing the graft copolymer may be varied according to the desired properties in the 
graft copolymers. For example, if the graft copolymer is to be used in certain inks and coatings where 
properties such as enhanced viscosity control, superior polymer carrier, and gloss enhancement are 
desired, acid numbers of 2 — 5 are needed. For graft copolymers to be used as tackifier resins in hot-melt 
adhesives where properties such as increased specific adhesives and increased bond strength are desired, 

25 acid numbers of 2 — 18 are needed. Where acid numbers of 18 and over are desired, whereby the graft 
copolymer is emlsifiable and may be used in water-based adhesives, coatings, polishes, a catalyst is 
required. 

The required acid numbers are attained by choice of reaction temperature, whether a catalyst is used, 
etc. For example, maleation reactions at 300°C produce a resin having an acid number of 9.5. 
30 Co polymerization without use of a catalyst may be carried out in batch processes to produce products 
having acid numbers up to 10. In continuous copolymerization processes, it is desirable to use a catalyst 
where acid numbers of greater than 6 are needed. 

Another method for preparing the graft copolymers of this invention does not require catalysts or 
chain transfer agents. Thermal maleation proceeds smoothly at temperatures of 235 — 340°C. The grafting 
35 reaction proceeds by the well-known "Ene" reaction (see Alder & Brachel, Ann. 651 141, 1962, for example). 
A typical example of the thermal maleation of a polycyclic hydrocarbon resin in accordance with this 
invention is described as follows. 

A 1 -liter resin flask is charged with 500 grams of Eastotac H — 130 resin, placed in a heating mantle, and 
heated to 280°C under a nitrogen blanket. Temperature is required by a Parr temperature controller 
40 monitored by a thermocouple extending into the molten resin. The resin is stirred by means of a 
mechanical stirrer. When the temperature of the resin flask is at the desired temperature, a 1-gram portion 
of the maleic anhydride is added as a finely divided powder through a section of flexible hose with two 
Hoffman clamps serving as an addition port. The maleic anhydride is added in 1-gram portions until all 10 
grams are added. At the conclusion of the addition, the flexible hose assembly is removed and a vigorous 
45 nitrogen purge is sent through the flask. This removes any unreacted maleic anhydride and other low 
boiling components. After 20 minutes of purging the resin, the resin is removed from the flask. Table I gives 
typical reaction conditions and product properties (see Examples 1 — 4 and Control Example 5). 

The thermal maleation of Eastotac H — 130 resin results in a resin of good color and acid number of up 
to 9.5. Maleations utilizing only 1 percent maleic anhydride give acid numbers of 2.6, 3.8, or 4.5 depending 
so on whether the reaction temperature is 260°C, 280°C, or 300°C, respectively. Addition of 2 percent maleic 
anhydride to Eastotac H — 130 resin at 300°C results in a 9.5 acid number resin. 

Preferably, the hot-melt adhesive according to this invention includes a suitable plasticizer. Plasticizers 
render the adhesive more flexible and allow it to wet the substrate better. Up to 30%, preferably 10 — 15%, 
based on the total composition weight, of the plasticizer may be used. Suitable plasticizers include paraffin 
55 oil, naphthenic oil, mixtures of paraffin and naphthenic oil, and low molecular weight polyterpenes. 

Conventional additives such as stabilizers, antioxidants and colorants may be used in the adhesive 
compositions according to this invention. 

The adhesive compositions may be prepared by putting the ingredients in a vessel and stirring in a 
conventional manner. The compositions may be applied to substrates in a conventional manner, such as 
so application in the form of a molten bead or spraying. 

The following examples are submitted for a better understanding of the invention. 

Example 1 through 5 

A 2-liter resin flask charged with 600 grams Eastotac H— 130 resin is fitted with a mechanical stirrer, 
65 heating mantle, and nitrogen inlet A thermocouple extending into the resin is to control the reaction 
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oTrZnTnh' JlfSP ^ V ^«n" S ? f a / arr tem Perature controller. An addition funnel containing 12.0 grams 
K ioWfi««i ° • '.T. 5? d 3 o 4 9rams of 2-5-dimethvl-5-di. ( t.butylpe?oxy)hexane 

The flask is hll^d T^r T" ' ^ A ° ea ?'^ tube and condenser is also attached to the flask. 
anhJfrwJ ^ ? 165 ? and ma,nta,ned with stirring for 15 minutes at which point the maleic 
feE^S S ° lU , T ' S added ^P^*- The addition of the solution takes 45 minutes. Th e mTxTu e 
mim.t- ,* addlt, ° nal 30 minutes. The nitrogen flow is increased to a rapid purge for an additional 30 
Sscosi* on ™VSL U «T£? m H 3leiC a ^ ydrid !' The ma,eated resin is removed from the flask. Tt has a 
V Exam^ e 1> SLT „^ 1 T ' nd a " ac,d numbar ° f 6f5 - Tha RBSP is 129°C and the color is Gardner 9 
pTopTra'^ i^ot^^L^^ ^ mWS a : e . s . hown Examples 2-4. Example 5 (Control) illustrates the 
properties of Eastotac H— 130 resin containing no graft copolymer. The results are shown in Table I. 

Examples 6—9 

Jfi k TSJt mof P hous Propylene-butene copolymer is blended in the melt with 17.2 percent maleated resin 
Sac^of ma.T a t!d ™ LL h ° Wn Tab ,' e ^ I E »™P«- 6 - Tha similar blend containing Eastotac H-! 30 1 res Z n 
m eat rlS « a control ■ also shown in Table II, Example 7. The hot-melt adhesive containing 
wffof» m S ed to polyethylene film and bonded to a nonwoven fabric at an adhesive bead 
W?.n '« m9 P - : 54 Cm haS a peel stre "9th of 431 grams versus 279 grams for the control The 

5ffi tnf m^" 9 d* °"' y 2 P6 ; Cent C ° mpared to 48 percent for the co ™°'- Tha hot meh adhes^vl 
An «m the maleated resin is a dramatic improvement over conventional diaper assembly adhesives 
num ^ r a ™ or Phous propylene-butene copolymer is blended with 25 percent maleated resJn with a 5 acfd 
Coh?eAvl e „ffi < }m n H ,n H Xa T P ' e 8 in Tab ' e "• This hot " me,t adhesivehas a very high lon^ strength on 
*£S%£Z2 b«n n ± d . £ 8 n . onw °y e " fabric ; The h «-melt adhesive containing maleated resin* at aM 
East*^^ tha " the contro, hot - melt ad hesive utilizing 

percent vercus ^?c«n 1 J=n t Examp ' e f> V T he frequency of zippering is also considerably lower (2 
the hot m^?nhl percent > than for the con *rol. Thus. Examples 6-9 show the superior bond strength of 
film adh es.ve conta.n.ng maleated tackifier resin when used to bond nonwovens to polyethylene 

malelted rc S fn 1 An an ,ln 1 h"™ b0nd aging qua,ities of tne hot - melt adhesive containing 

(w 3 h a 6 5 add nnmh^r 0 P H°« U n prop V le " e - bu tene copolymer is blended with 7.5 percent maleated resin 

to I Dolvethv'ene fiZ S & ° PUn TH E T°? C H_13 ° resin to give a hot - meit adbesiva which is bonded 
te Examrie fi Z t^. 8 . in "P^ven fabric for bond aging tests at 2TC (70XF) and 49»C (120»F). This blend 
in hfrrl? • T u 6 "} As shoWn ,n Table 1,1 the maleated resin containing hot-melt adhesive of Examole 

JLte a?21X e 70-R°thf a St n"n n9th ^ | XamP ! e In °" e Week 31 21 ° C (wStaS two 

whMe the adhes£ ?* 1 ° bastha sa ™ good bond strength without any zippering 

wniie tne adhesive of Example 11 failed. The maleated hot-melt adhesive retain its good bond strenoth 

Tha adh^L^fc at 49 : C <1?°° F » w hile the control failed at only one week of aging at 49°C (120-F) 
«„Ju£ ? . ° f Exa "? p,e 10 18 a 9 ed a * 177»C (350°F> for 100 hours in a forced drift oven. This hermal 
mt^H * ? IV , eS 8 " ! ndication of the pot life of a hot-melt adhesive. The hot-melt aZw Sq 
* 17^ ,32500 H^OS^JS ^ < 325 ° F > of 5 < 3 °° mPas and a Gardner colofof^ICthe 00 
"7„?<?" - • , F) I he hot -melt adhesive has a viscosity at 163°C (325°F) of 5,000 mPas and a Gardner 
color 9. Th.s ,s only a 6 percent decrease in viscosity. No char, skin, or gel was presemfn the adhlsfve 
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TABLE I 

Preparation of Maleated Hydrocarbon Resins 



Example 


1 


2 


3 


4 


5 


Hydrocarbon Resin*, 
grams 


600 


2,050 


2,100 


2,100 


(Control)** 


Maleic Anhydride, 
grams 


12 


25 


30 


22 




LUPERSOL® 101 Peroxide 
Catalyst 


3.4 


7.2 


8.7 


6.6 




Viscosity of 
Product at 
190°C mPas 


1,475 


1,110 


900 


1,075 


1,300 


Acid Number 


6.6 


6.5 


8.0 


2.2 


0 


RBSP, °C 


129 


127 


126 


127 


130 


Gardner Color 


9 


4 


9 


5 


4 



♦Starting resin was Eastotac H— 130 

**The control example is Eastotac H — 130 resin containing no maleated graft copolymer. 



TABLE II 

Description and Performance of Hot Melt 
Adhesives Containing Maleated Eastotac H — 130 Resin 



Example 


6 


7 


8 


9 






(Control) 




(Contr 


Base Polymer Type 


P/B * 


P/B 


P/B 


P/B 


Viscosity of Base 
Polymer at 190°C, mPas 


3,600 


3,600 


3,900 


3,900 


Comonomer, % 


42 


42 


48 


48 


RBSP, °C 


102 


102 


96 


96 


Tackifier Acid Number 


6.5 


0 


5.0 


0 


Blend Composition, % 










Base Polymer 


82.3 


82.3 


75.8 


80 


Tackifier 


17.2 


17.2 


24.7 


19.5 


Stabilizers 


0.5 


0.5 


0.5 


0.5 


Viscosity at 

163°C (325°F), mPas 


5,620 


5,680 


6,120 


6,300 


Softening Point, °C 


96 


96 


93 


93 


Bond Strength, grams 


431 


279 


790 


660 


Zippering (length), % 


2 


48 


2 


40 


Adhesive Bead 

Weight, mg/2.54 cm 


2.2 


2.2 


2.6 


2.6 
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TABLE II 
(continued) 
Description and Performance of Hot Melt 
Adhesives Containing Maleated Eastotac H — 130 Resin 



Example 


6 


7 


8 


9 






(Control) 




(Control) 


Bond Strengths (PE 
to Nonwoven at 
Various Adhesive 
Bead Wt. grams 










2.06 mg/2.54 cm 






600 


520 


1.56 mg/2.54 cm 






520 


240 



*P/B = Propylene-Butene Copolymer 



TABLE III 

Aging Study of Hot Melt Adhesives Containing 
Blends of EASTOTAC H— 130 Resin and Maleated Resin 



Example 



10 



11 (Control) 



Base Copolymer 

Viscosity at 190°C, mPas 

Comonomer, % 

RBSP, °C 

Base Polymer, % 

Maleated Resin 
(6 Acid Number), % 

EASTOTAC 130 Resin, % 

Stabilizers, % 

Blend Viscosity 
at 163°C (325°F), mPas 

RBSP, °C 

Initial Bond Strength PE Rim 
to Nonwoven 

Initial, gram 

Zippering, % 

Aged 1 Week at 
23°C (73°F), grams 

Zippering, % 

Aged 2 Weeks at 49°C 
(120°F), grams 

Zippering, % 



Propylene-Butene 

3,600 

42 

102 

82.5 

8.5 
8.5 
0.5 

4,950 
97 

498 
0 

437 
0 

527 
0 



Propylene-Butene 

3,600 

42 

102 

82.5 

17.0 
0.5 

4,900 
97 



543 
6 

485 
26 

288 
8 
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TABLE til 

Aging Study of Hot Melt Adheslves Containing 
Blends of EASTOTAC H— 130 Resin and Maleated Resin 

Sample 10 n (Control) 

Aged 1 Week at 49°C 

(120°F), grams 479 o 



io Zippering, % o 

Aged 2 Weeks at 49°C 

(120°F), grams 483 

15 Zippering, % o 



100 



Adhesive bead weight was 2.0 mg/2.54 cm. 

Example 12 

20 This example shows the improvement in bond strength and percent zippering in hot-melt adhesives 
based on amorphous polypropylene (rather than a copolymer of propylene) when maleated tackifier resins 
are used. A diaper construction adhesive consisting of 19.5 grams of maleated Eastotac 130 resin (4 acid 
number) and 80 percent amorphous polypropylene and 0.5 percent conventional stabilizers is prepared 
and tested on nonwoven to polyethylene film. The maleated resin-containing adhesive has a bond strength 
25 of 204 grams with 25 percent zippering. The identical blend containing Eastotac 130 resin in place of the 
maleated resin is also prepared and tested. This control blend has a bond strength of 150 grams with 42 
percent zippering. The adhesive bead weight is 2.02 mg per 2.54 cm in both cases. 

Bond strength is measured by the controlled destruction of the bonds by an Instron tensile tester at 25 
cm/min. (10 inches/in.). The non-woven is pulled from the polyethylene in a T-peel mode. 
30 Zippering is measured as percent of bond failure over the entire length of the bond. 

Melt viscosities are determined on a Brookfield Model RTV Thermosel viscometer using a number 27 
spindle (ASTM D — 1824 — 66). 

RBSP is determined by ASTM D — 2398. 
Acid number is determined by ASTM D — 1386 — 59. 
35 Gardner color is determined by ASTM method D — 1 544. 

Unless otherwise specified, all proportions, ratios, percentages, etc., are by weight. 



40 



45 



60 



Claims 



1. A hot-melt adhesive composition which is characterized by 

(1) from 55 to 95 weight % of an amorphous polymer containing at least 10% propylene, and 

(2) from 45 to 5 weight % of a graft copolymer of 

(a) a saturated, polycyclic aliphatic hydrocarbon resin having a Brookfield viscosity of 100 — 2000 
mPas measured with Spindle 27 according to ASTM D — 1824—66 at 190°C and a ring and ball 
softening point of 75 — 150°C, measured according to ASTM — 2398 and 

(b) maleic anhydride, 

said graft copolymer having an acid number of 0.5 — 60. 

2. A hot-melt adhesive composition according to Claim 1 wherein said amorphous polymer is a 
copolymer of propylene and butene. 

50 3. A hot-melt adhesive composition according to Claim 1 wherein said graft copolymer has an acid 

number of 1.0 — 42. 

4. A hot-melt adhesive composition according to Claim 1 wherein said graft copolymer of polycyclic 
hydrocarbon resin has a viscosity of 150 — 1000 mPas at 190°C, an acid number of greater than 0.1 and a 
ring and ball softening point of 90 — 130°C. 
55 5. A hot-melt adhesive according to Claim 1 wherein the amorphous polymer is a copolymer 
containing up to 70% of at least one a-oiefin other than propylene having 2 — 6 carbon atoms. 



Patentanspruche 



1. Heiftschmelz-Klebstoffzusammensetzung, gekennzeichnet durch 

(1) 55 bis 95 5 Gew.-% eines amorphen Polymeren mit einem Gehalt von mindestens 30% Propylen 

und 

(2) 45 bis 5 Gew.-% eines Pfropf-Copolymeren aus 

65 (a) einem gesattigtem, polycyclischen Kohlenwasserstoffhartz mit einer Brookfield-Viskositat von 



7 



EP 0 353 224 B1 

100—2000 mPas, gemessen mit der Spindel 27 nach der ASTM-Methode D — 1 824 — 66 bei 190°C 
und einem Ring- und Kugei-Erweichungspunkt von 75 bis 150°C, gemessen nach der ASTM- 
Methode 2398 und 
(b) Maleinsaureanhydrid, 
sowie einer Saurezahl des Pfropf-Copolymeren von 0,5 bis 60. 

2. HeiBschmelz-Klebstoffzusammensetzung nach Anspruch 1, in der das amorphe Polymer ein 
Copolymer aus Propylen und Buten ist. 

3. HeiBschmelz-Klebstoffzusammensetzung nach Anspruch 1, in der das Pfropf-Copolymer eine 
Saurezahl von 1,0 — 42 hat. 

4. HeiBschmelz-Klebstoffzusammensetzung nach Anspruch 1, in der das Pfropf-Copolymer aus 
pojycyclischem Kohlenwasserstoffharz eine Viskositat von 150—1000 mPas bei 190°C, eine Saurezahl von 
groBer als 0,1 sowie einen Ring- und Kugelerweichungspunkt von 90— 130°C hat. 

5. HeiBschmelz-Klebstoffzusammensetzung nach Anspruch 1 f in der das amorphe Polymer ein 
Copolymer ist, das bis zu 70% von mindestens einem a-Olefin mit 2—6 Kohlenstoffatomen enthalt, das von 
Propylen verschieden ist. 

Revendications 

1. Composition adhesive fusible a chaud caracterise par 

(1 > de 55% a 95% en poids d'un polymere amorphe contenant au moins 30% de propylene et 
(2) de 45% a 5% en poids d'un copolymere greffe de 

(a) une resine d'hydrocarbure polycydique sature ayant une viscosite Brookfield de 100—2000 
mPas mesuree au Spindle 27 selon la norme ASTM D — 1824 — 66 a 190°C et un point de 
ramolhssement ring and ball de 75— 150°C mesure selon la norme ASTM— 2398 et 

(b) de I'anhydride maleique, 

ce copolymere greffe ayant un indice d'acide entre 0,5 et 60. 

2. Composition selon la revendication 1, dans laquelle le polymere amorphe est un copolymere de 
propylene et de butene. 

i n ♦'J f; om P° s ' tlon se,on ,a revendication 1, dans laquelle le copolymere greffe a un indice d'acide entre 
i,u et 42. 

4. Composition selon la revendication 1, dans laquelle le copolymere greffe de resine d'hydrocarbure 
polycydique a une viscosite de 150—1000 mPas a 190°C, un indice d'acide plus grand que 0,1 et un point de 
ramolhssement ring and ball de 90— 130°C. M 

5. Composition selon la revendication 1, dans laquelle le polymere amorphe est un copolymere 
contenant jusqu a 70% d'au moins une a-olefine autre que ie propylene, ayant de 2 a 6 atomes de carbone. 
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